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There are analyzed resctions of Carabldae and Staphylinldae of sur-
rounding human activity In two forest reservations of Central Bohemia
in present paper. It is showen that the clear culting of & forest in neigh-
bourhood pf a reservation can influence lis fuunula Ly large extent to-
wards the interior of the reservation. The reservation and economlc besch
forest of natural character have approximately identival carablds and
staphylinids faunula. This faumuia reacts on the thining a forest by gquuan-
titave changes ol Its structure, but It Is capable to renew the original
structure during only one year. The border between @ nitural forest and
a morway sprucs mamoculture is rater distinetive. The mutuul influencing
of both faunuies s nom-significant. So the economic forest of matural
character or an artificial monoculture are accaptuble in nelghourhdod of
a forest reservation ! clear culting is excluded. A sufficiently wide pro-
tective zone should be considered mecessary, U the cledr cufting In the
vicdnity of a reservation is inevitable. The algorithm for sstimoting the
widih pf suth zona {5 ghven.

One of the most hmportant requivements ol nature prolectlon at present Is
the search o! such methods which would enable the effective protection of
living belngs without excesive limiting economic and soclal functions of pro-
ductive landscape. The precondition Is. however, the knowledge of sensibility
and of reactlons of organisms on various kinds of human activity in the sure-
ounding. The alm of the present paper is to point to some of such reactions
in Carabldoe and Staphylinidae \n two Torest reservation near Kiivokiat (Brd-
sko-d2bénskd vrehovina highland in Central Bohemia) and in their surrounding
stands underlying normal forest management.

M‘aterlal and methods
- ¥ - .

The pitfall trapping was applled for sampling the beetles, The glass Jers (1 liter,
95 mm in diametsr) with 40 formalin and tin troughs (1000X100X 50 mm), (Sustek,
18831 without fixntive solution were used as the traps. Both types of iraps were set
30 m from each other lp the transsecls crossing the’ reservation and nelghbouring
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stand, On the border of reservation and In two mnearest polnts of the iranssect, ths
tin troughs were doubled for distinguishing the direction of migration. The distance
of jar and trough in each polnt was about 1.5 m, The beetles dropped into traps were
taken In one month intervals, The materlal was sampled during whole vegetation
period 1978 amd 1978,

One transsect (13 jars, 10 simple and 3 doulile troughs) was situated in the reser-
vation of MalA Plef near Karlova Ves near Kfivokiat in Central Bohemla. It crossed
an aproximately 100 years old ocak-beech stand and ciear culting, The stand was si-
tuated in the elevation of 350—450 m on the western scree. The shrub stratum was
absent. The Insularly developed herbage stratum was dominated by Urtleg dlviea,
Asperula odorata and young Acer platanoides. Phytocenclogically, the stand was closs
to Queref Fageta. The stand arised on large clearing, wheré charcoal was burned
The closely neighbouring clearing sprung up during winter 1977/8. Its more distant
central part was yet covered by 5—7 years old culture of norway spruce and beech,
while the opposite side by Individually dispersed 10—135 years old norway spruce.

The second franssect (14 jars, 8 simple and 6 double iroughs) was situated In the
reservation Kohoutov mear Ostoovec., It was divided Into two parts. The first pert
(raps 1—7) crossed the reservation of 150—200 years old heech stand and the
neighbourjng economicaly exploited 80 years old beech stand without srub stratum
and with only sporadic Asperula odorata, Fytocenologically both stands were ¢lose
to Fag! paupera. The second part (frap 8—14) crossed the last stand amd the aproxi-
mately 60 years old norway spruce monoculturs. All stands were situated on mode-
rate south-eastern slops at elevation of 480—500 m. All stands in Kohoutov arised
artificially on large clearings, where the charcosl was burned during an extended
period of last centure. The economic stand was thined during the winter 1977/8 and
the timber has been picked up during whole summer.

The similarity of the samples was evaluated by [accard’s index of similarily and
by Renkonen's index of dominance fdentity., The groupp average method was used
for the cluster analysis of results. Shannon-Wlener formula was used for evalustion
of alpha-diversity of the samples. The lognormal distribution was applied far the
description of quantitative structure of the communities. The species represented by
5—10 U6 imdividuals are considered domimant, 2—3 % subdominant, 1—2 % receden:
and less than 1 % influent.

Specles spectra and thelr siruecture

4715 Individuals of Carablds were sampled belonging to 35 species as well
as 711 individuals of Staphylinids belonging ta 34 species during 1978 and
1979, The whole material consists pf 5426 Individuals and 69 specles.

The review of species, their abundance, frequeéncy and dominance in Indi-
cidual traps and parts of the transsects s glven In tab. 1—4. The specles
spectrum In Malg Pled was richer than in Kohoutov, Simllarly, the samples
from classical traps are richer than from troughs due to large volume of the
troughs, which made it Impossible to use an adequate fixation salution, because
of thelr large volume. Sg the beetles dropped Inta trooghs could leak out
easier than from the traps.

The carabids A. ater, €, némoralis and P. burmelsteri were dominant in
all transsects. The staphylinide Z. humeralls was dominant on clearlng in
Mala Ples, where a colony of Formlea rufa was Iuund In the vicinity of the
traps 12—13 [tab. 2), where it llves llke a synechter.
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arabus areensis
yohrus attenuatus

Abax vopalis

’

Phllemthuslagolusculus

Molaps pleeus
Number of individuals

Nunihar of species

(i)

Prerastichis cupreis

Prarostichus nulgaris
Synuchus nivalls

Carabus auronitens
Staphylinus caesareus
{larabus conoexus
Cietndela campestris
Abay parallelys
Badlster bispulaius

Molops elatus
Amuarag qenen
Oeypus stmitls
Pterostichus niger
Harpalus genaeus
Harpalus sp.

{

[¢
|R = rusarvilion, 0L = clearing, D = dominancy, F
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Tab
Activity abundance of Carabldas and Staphylinidas o jndlvidual traps In Ko

le 3
houtoy and thelr dominance and frequency In Individual parts of the transsect

[Res. = reservation, Econ. Stand = economic stand, Mon, = norway spruce mono-
culture, D = dominance, F = frequency].

The carabids €. hortensis and C. guroniiens were dominant or subdominant.
I'he higher frequency and dominance in €. hortensis on clearing in Mald Ples
and in the norway spruce monoculture in Kohoutov is due to higher ecological
tolerance of O, hortensis to changes In stand structure and due to the excludad
competition of less tolerant species, Higher dominance and frequency in C. au-
ronitens in Kohoutov is due to colder microclimate, higher elevation and
north-eastern situation of sampling sites. Similarly, In Mala Bled C. auronitens
concentrates [n the highest parts of reservation (traps 1—3]. The optimum
vertical distrlbution in C. auronirens was found in fir-beech and norway spru-
ce-fir-heech vegetation tler.

Carabys corlaceus was dominant in Mald Ples and recedent in Kohoutov due
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Sriebia Trap Res Econ, Stand i E_n. itmd Momn. D Des D |[Daox i Fis Fes o
? AN EYEAE 46 | 9 |10]a1] 12] 13| 14

Prerostichus burmelsterl 93 53 100| 71 87 70 52 42 20 49| 2 1 1 4| 478 50.0 36.9 55 80.4 727 32,0 2.0
Abax ater 37 7 13| 11 20 33 28 16 23 400 1 1 12 11.0 18.5 221 117 17.9 25.8 43 24.0
Carabus auronitens 24 4 18| 25 21 16 7 B 4 4] 2 8.9 118 a9 14 16.7 16.1 4.7 0.5
Carabus nemoralis 25 1 .@ 6 12 18 7 g9 1 5|4 2 2 1] 82 74 4.2 B.2 10.0 114 5.0 23
Philonthus detorus 3z 2 28 4 2 15 12 10 13.4 10 10.3 209 p4a 123
Lathrobium atrocephalum 1 34 0.2 8.7 03 111 .
Prerostichus oblongopunctatus 1 2 28 T 2 13 @ 118 1 21 8.0 0.7 114 35 9.0 1.0 13.7 1.2
Abax avalls 2 8 1 2 &8 1 1 21 18 08 33 24 0.7
Carabus coriaceus 2 1 5 -8 2 1 0.6 14 0.8 0.7 0.9 2.3 0.7 0.3
Carabus hortensls 1 2 i 5 '1 8 5(18 50 24 6| 08 2 Lo 3.6 88.2 1.0 1.9 433 | 240
Ocypus tenebricosus 2. 1T 12 1 w i 3 0.8 0.5 3.9 11 0.9 4.7

Othius punctulatus . 5 i 1 1.0 0.2 0.3 0.9 0.3 0.3
Ehtlonthus parians 1 1 1 0.2 03 04 0.4

Molops piceus 1 1 1 0.2 0.2 0.7 0.3 0.3 03
Atheta sp. 2 2|1 0.4 0.6 0.7 0.8 0.7 0.3
Ocypus fuscipes 1 0.2 0.3

Xantholinus tricolor 1 1 0.2 0.2 03 0.3 0.3
Othtus myrmecophilus 1 0.z 0.3
Lathrobius bruneum 1 0.2 0.3

Amara aenea 3 2 0.2 18 23
Pterastichus melas 1 5 17 L7
Carabus arcensis 2 1 1 0.6 14 0.7 0.5
Notiophilus biguttatus T 3 1 21 0.8
Quedius mesomelinus 3 0.8 1.0
Calosoma inquisitor L 8 0.8 1.0
Staphylinus fossor 1 1 1 0.8 0.7 0.7 0.2
Omalium rivulare 2 0.8 0.7
Pterostichus niger 1 0.7 0.2
Harpalus rupicola i 07 0.2
Abax parallelus 1 0.4 0.3
Carabus glabratus 1 03 0.3
Number of individuals 218 84 212 123 185 200 92 125 95 138 |34 B8 42 11| 514 580 359 145
Number of species 0 12 12| 10 16 14 4 15 14 13|12 8 7 3| 17 18 22 13
H' [bit) 2.14 213 294 1.88

to warmer microclimate In Mald Ples, It occured in less changed parts of
both localities, similarly as P. oblongupunctatus and P, decorus, The occurence
of P, decorus was Influenced alsp by its preference to high humidity. Its spara-
dic occurence in thined economical beech stand indicated the decrease in
humidity after its cleaning.

The carabide €. aftenuatus and staphylinids O. tenebricosus and 7. rufipes
were recedeni or subrecedent. They seem to exhibit a low tolerance against
anthropogenous changes. The carabld A, Opalls occured only In the reserva-
tions and In economlic beech stand, while it was absent in clearlng and in
norway spruce monoculture,

The carabids C. arcensis, M, elatus, A. aenea, P. niger, B. lampros, B, collaris
and P, opoideys and staphylinids 7. [laepiysouius and O. myrmecophtlus were
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Tab
JActivity abundance of Corabides and Staphylinidae in individual trougs in Ko

houtov @nd their dominance and freguency in individual 'parts of the transsect

Through Res. ‘Econ. Stand

i 12 [SAISB(4A | 481 5A 58] 8 |

Prerostichis burmelstert. 24 16 17 83 37 |41 53 31 34
Abax gier 29 18 10 18 9 114
Carghus ayroniiens 11 28
Corabus nemoralls 11 14
Abax analls 4
Ehitonthus decorus
Prerostichus oblogopurioiatus
Cargbus Nortensis 4
Carabus corlaceus 3
Cychrus altentatus
Corabus glabratus
Molops piceds 1
Oeyous tenebricosus i 1
Carablus cenpexus 1
Xantholinis telcolor 1

Othius punctulatus 1
Omalium: rivulare 1
Staphylinuy fossor 1
Aber parallelus 1 z 1 2 1
Pterostichus niger 1 i
Amara opate 1
Carabus aresnsés 1

1

= @&
Hermenaao G

=i
b o o e B0 1R
= moegwe

HHHH‘-WNEE
-

-

Number of individuals 68 87 72 111 D4 |72 112 B85 175

Nomber of spacias # 1013 10 11
e | ) 6 1 '8

Egan. Stand Mon. Ei? ?\is Dwis la(:l Fu Fus Fes P
89 110AILDRIITA | 1B{12A[12B(13 14 _
19 421 11 B 13 5 10 286 | 324 | 173 | 134 | 280 | 372 | 122 5.0
35113026 B|13 9 217 6| 204 312 | 287 225 18.8 35.2 228 a4
£ 483 8 1 2 2 1| 183 | 133 6.2 24 | 108 | 150 48 1.0
121429 14 119 84 4 12 &| 178 10.6 20,0 19.8 10.0 120 14.8 8.2
2 =17 ri 3.7 6.2 1.8 34 740 12
a1 0.5 1.3 14 | DB 10
5 1 3. 9 2] 15 14 27 0.9 14 1.6 22 0.4
4 6 4 5 2021 1518 13 23 28 07 | 105 383 2.8 0.8 7.8 16.0
2 1122 1 1% 17 4.5 1.4 1.0 1.6 3.0 0.8
3 3 1 3 0.9 0.4 27 | 0.8 0.4 2.0
. 3 1 2| 04 05 1.0 0.4 0.4 n4
0.2 02 0.2 0.2
1 T 8 1 02 0.2 22 03 | 02 0.2 1.6 | 02
0.2 02
0.2 0.2
0.2 0.2
0z - 0.2
0.2 0.2
2 0.6 0.7 0.5 0.6 (Vi 0.4
0.z 02
0.2 0z
0.2 02
88 45 D1 73 72 (48 47 21 54 41 61 584 | 370 208
i1 7012 11|5 5 4 5 7| & 14 13 9
261 222 | 262 1.98

[Res, = reservation, Econ. Stand = economic stand, Mon. = norvay sprice mono.
culture, [ = dominance, F = frequency].

subdominant in the clearing of Mald Pled. They ocoured sporadically in all
other parts of transsects. The subdiminant representation of {hese specles Is
tn he considered only as occaslonzl. The geperally low abundance in all spe-
cles In clearing leads to relatively high velues of dominance even In species
represented by few individuals. The specles A. oénea, B, lgmpros and B. oo)-
larls are typloal inhabitants of cultural steppe or of open areas in gemsral.
They penetrate clearing after the [orest was cut and they woold ocupy I,
it the clearing were not allorested in time. Thelr occurence: in the: clearing
indicates (he initia]l stage of succesion between [ovest and cultursl steppe. The
staphylinids O, myrmecophilys and T. laevipsenlus are mesohygraphilous with
a certain prelerente for forest habitots, They occuore in clearing more or less
uceasional.

The gareblds P. melas, A. ovara, H, latus, N, biguitates, A. Jamiltarts, C. glab-
rafus and C. Inquisitor and staphylinide 0. plictpennts were recedent pr influent.
The carablds P. melas, ¢. glabratus. €. inguisitor and staphylinids 0. punctu
latus and X. tricvior are characteristic of forests, while A ovata, A.femfllaris
‘and H. latus are typleal of cultural stéppe. The carabide N. biguffatus pre-
fers conlierous stands, The remalng fourty specles were always InfTusnt [fab,
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1—4]. The carablds C. eonvexus, 4, parallelus, M. pleeus, L. hofjmansegi. L. pl-
ceus, P. strénuus; P, aethiops, T, lagvicollis are representanis of forest fauna
in higlands, Abax parallelus Is euryecous. The staphylinids L.bruneum, P.
parius, B, lunulatus, O, simiits, O. rlvulare and B. cingulata ave relatively eury-
topic with a limited preference for alforested hablfats, On the contrdary the
carablds ©. campestris, H. tardus, H, rupicola, H. rufibarbis, H. aeneus; P.
cupreus, F. vulgarts, 5. nivalis, B, blpustulatus are characteristic of cultural
steppe or of open landscape in general. P. pulgaris is eurytopic. The staphyl!-
nids S. fossor, §, caesareus, 5. chalcocephalus, P. pollius, P. fimetarius, G.
Jracticornis, X, linearis, Q. paradisionus, Q. mesomellnus, L. atrPeephalum, I,
canalleulata, R, rufipes and A. curtula are ewrytoplic specles ogeuring In forests
and eultural sieppe as well.

A spitable model of structore of a community is the log-normal distribiu-
ton. in the natural communities [fig. 1] the 6-8th octaves are occupled by
2—5 species and the standard deviation is large, while on the clearing and
n the porway spruce monoculture majority of the specles s concentrated
in 0-2nd octave and the standard deviation decreases. This pattern indicates
the goverming the whole community by only more talerant species oo the
¢learing and in the monoculture. The communities in the reservation are go-
verned by a larger number of mutnally competling species,

145



Communlitles in Individual parts of transsecls studlied
and thelr classification within the frame of natural and
influenced geobiocenosesof Moraviaand Bohemtia

The communities from Mald PleS and Kohoutov form two separate clusters
according to thelr species similarity. Both clusters assoclate with each other
and together they assoclate with closters of communities from fir-beech fo-
rests, oak-beech forest and pine monocultures in similar elevation. Together
with all above communities they form a very low-level simllarity clusters
with communities In cak up to oak-beech vegetation tier. All these communities
are characterised by the simultaneous occurrence of species having wide
vertical distribution [A. ater, C. nemoralis, C. corlaceus, 0. tenebricosus, P.

SP SP
i K-E mi K-NS
- %226 $=23
N=29.6 . N=14.0
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Flg. 1. Log-normal model of community structure of Cargbldaes and Staphylinidae
{n Individual parts of the transsects In Mald Ples [P] and Kohoutov [K], [R = reser-
vation, € = clearing, E = economically exploated beech stand, NS = norway sprice
monoculture, SP = pumber of species in Individual octaves, n = number of octave
— binar logarithmus, ¢ = stadard deviation, N = theoretical number of species,
dotted line = modal octave).

148

decorys, X, tricelor, O, punctulatus) and by specles P. burmelsterl, C. auroni-
feng and C, aftenpatus Having thelr optimum ln heecli to norway spruce-fir-
-bencli vegetatlaon tiers, The similarity between the communities of Mald Ples
snd Kohoutov and the commmities of ook and oak-beech vegstation tiers and
of lowland- forests is rather low.

The rise of two separate clusters for the communities from Mald PleS and
Kahoutov 1s due to ihe richar specles spectrum In vek-beech stand and in
glearing in Malsd Pled Extemally surprizing rise ol cluster of pine monpeul-
ture and pak beech lores! W due 1o the simultaneous pecurance of A, paralellus
In both geohlpcenoses and due o 1ts absence In Mald PleS and Kohoutov and,
Iinally, due:to absence-of Carabids A. opalls ‘and, C, quronitens in pine mono-
culture and cak-beech forest. The low similarity lovel, however, Indicetes the
Iree relatiomship between them,

Ancarding to the dominsnce ldentity, the communitles from hath lJocalltles
studied form strikingly sepacated clusters. The first cluster s lormed by com-
munities from the clearing in Mald Ples, [rum norway spruce monoculture
in Kohoutov and from pine mopoculture nesr Kosova hora, The second cluster
is formed by commuuities from both reservations and economic beech [orest
The former cluster assoclates with the closter of commanities from [ir-beech
forests [AF 5, AF () and oak-heech forest [QF 3], (fig. 2). The common cluster
ol these commurnities assoclates with the clustér of communities from anthro-
pogenously Influenced forests and [finaly with the clusters of other compared
communities of cak up to ook beech vegetation tlers end on alovia. These
thres clusters associate with each other on rather low level of similarity.
The siriking separation of communities from natural stands from those {rom
anthropogenopsly changed forests indicates degp changes in thalr guantitative
structure and (n the representation of Individual speciles. The species having
highes ecolugleal tolerance hold thelr abundance and dominance (eg, C. #e-
moralis) under such eondition op thelr abundance increases (C. horfensis| evan
due ta the limiting of competition of other less tdlerant specles A certain
degres of preferance for such conditions s observable In some of them [N
blguttatys |, However, the majority of species does not sulfer from such chan-
ges and thay drop to a level of infinent specles or they disapprear completly
{C. aurdnlfens, C. atténudtus, P, burmelstert, 0, tenedrovusus ets., tab, 1—4).

The assoclatlon of samples from hath parts of economic heech forest in
Kohoutov with the pluster of gommunities Irom natural stands indicates than
thn clear cutting had probiably np conslderahle effect an the specleés spectiim
amd §1s structure in Carabldae and Staphylinidae,

The comparison of carabld and staphylinid commumities in Mald Ples and
Kohioutov amd tn nelghbouring egonomic besch stand are Inhablted, contrary
to thelr artificlsl orlpin, by ralstively aatural commuynitiss similar 10 those i
gompargd natoral [avests In beech (o norway spruca-fir-besch vegetation ters,

Jlassifleation ol carabld andstaphylinidcommunitlies In
ilndividuoal traps of transsectsin Mald Ples ond Kohoutovw

The samples from Mal PleS form two distinet clusters. The first clustor
I5 formed by samples from the interior af the reservation [traps 1—8) [fik.
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Fig. 2. Clustering of the carabids and staphylinids communities from individual ports
of transsects In Mald Plef and Kohoutov and several [orest geohiocoenoses In
Moravia and Bohemia according their spevies similarity (I and dominance Identlty
(1g). [CoQ deg. = Cornl Querceta degr. stadium, oak veg, tier; FO = Fagt Quercela,
beech-nak veg. tier; Cal) = Carpini Quercela, oak veg. tier; TAc = Tillae Acverela,
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3], I the fram2 of the flrst cluster 8 more homogenous cluster Is [ormed by
samples {rom the proper interjor of reservation. The samples from the traps
close 1o the margin of the stand assoclate gradually with this cluster.

1 4 5 6 387 9 2110 13 12

0

g "1 2 3 4 5 6 8 7 910 1B1 R
100 —

o T

0
Flz. 2. Clustering ol the samples from Individual trousghs from Lhe transsect between
reservation (numbers 1—8) and clearing (numbers #8 — 13)] iIn Mala Ples [} =
faccards index of similarity, In = Renkonens |ndex of dominance ldentity].

bescl-nak to palk-heech veg, Her; OF = Querci Fogeta, oak-beech veg, tler; AF = Abieti
Fagera. fire-beech and norway spruce-fira-hepch veg. tier; UFre = Ulm! Fraxineta

27, aluvia; res, = reservation; cir = clearing; n. sp. mon. = norway spruce
lture; hepch st. = economlc beech stand: [y = Jaecards index of similarity,
lg = Fankonens ladex of dominance ldentity),

144



Accurding to dominance Hlestity, three dlusters are {ormed in the dendro-
gram, The frst eluster corresponds to the feaps 1—8 In the (nterlor of teserva-
tion, the sicond corresponds o the traps 7—10 I the nterlor of reservation,
e third corresponds 1o the traps 11—13 [n the Interlor of the cléaring. An
mtermediar position is occupied by trap 8. Tha described tendency gets sven
mare striking i the froughs, whems these threa clusters are obvions from the
classification after duminatce jdeantity and specles similacity ns walli The
iroughs 1 and 2 represent an exception Because {hey were destroyed sometimes
by wild hoars and sq they assoclate spontanspusly with the poorer ssmples
[t the troughis close to the margin of the reservation,

The mutualy correspotiding clustéring of samplés from (raps end froushs
indicstes fhelr separation Inn samples charaetaristic for the interior of the
resarvation, its margin and of the clearing. The grodual assoclatlon uf 1he
treps from clearing with the remaining ones reminiscent of ,cheln effeqt™
inclicates, In (his case, thet the clearing misses any chanacteristic specles
specirum, The clearing s inhablted mustly by the rempants of original forest
founa before ocledr culllng was sinrted emd by oceaslomal emigrants feom
surrounding - stands. The ponetrilting by specles characterlstic of oultoral
steppe Is yrather slow and the [mmigration: is Inhibiied by large forest com-
plexes tsolating the clearing from the migrational resources of open landscape
speies,

The specles €. horfensls occurs abundantly In tbe aforested part of 1he
clearing. It represents a consequence of aflorestution by norway spruce snd
a start of the sugceslhm towands the fauna characteristic of Its monocuitures
in middle olevations. A quite different sitoation i found In Kohoutow., There
the two clusters are formed In dendrograms by samples from normal trops
and troughs as well. The first cluster is formed by samples from reservation
and from both parts of economdcal beech forest, The second cluctsr is formed
ey samples from norway spruce monoculture. In the dentdrograms of species
similurity accurding to Jaccard s Index, the samples from nelghourlng or most
cluse traps and throughs form the clusters, (e g troughs 58—8, 10 B—11,
traps 24—5. B—4). This pattern of ussoclation i5 more ovident from traps
than from froughs. The same pattern |s observed slso In the dendrograms of
icentlty dominance, o the traps and troughs as well Accordlng to dominance
identity the traps in interior of norway monoculture and on lis margine coan
pes distinguished, This pattern of clustaring corresponds tg the lmmigrations
of beetles from hiotically reacher beech [orest lito the poorer monoculiure,

The reservation @l both parts ol nelghbouring ezonomic beech forest are
inhablted by faunula of Carabids and Staplyliulds with rether simllar species
spectrum. and wilh identical quanifistive structore The pssoclation of  the
samples [rom {hese three parts of the transsecis into common cluster indicates
that the varlability of Individual samples Is larger than the differences bet-
ween the launulas do these segments of genblocdimosts. The separation of the
samples from the norway spruce monocullure Is caused: L by & sudden de-
crepse In abandance or by absgnce of anajorelty OF the specles nhabling the
besch forest, 2. by persisting abundance In G. nemoralis, 3, by 1w incressn
i atundance In C. hortensts and N, Mouttatus, [tab. 3—i), Also microcllmatlo
factors Inhibit the dmmigration. Sueh migration is meors intensive betwesn
cak beech forest and clearing than betwesn beech forest end porway spruce
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manoculiure. It is remarkable from the view of nature protection that such
immigration does not exist in an inverse direction [(tab, 3—4). It is ohvious
that the economie beech-forest offers a solld protection to the Carablds and
Stapbylinids in he reservation from the Influences of s surrounding. The
launula in the beech forest has approximately the same blotle value as that
me of the reservation, The distanct border between the founa In economic
bpech forest and In norway spruce monocullure Indicates that from the view
af mndel groups & reservation con naeighbour with such artificial blocenoses.

Arevgraphical characteristics of Carabidae and Staphy-
linidae 1n Mald Plef and Kahoutov

In Mald Pleg the Westpalaearctic spocies predominate gualltatively and
quantitatively in the specles spectra. Less represented wers the Butopean and
the Centraleuropean specles, Thelr qualltative representatlon was higher than
the guantitative representation. The sporadically occurring transpalearctic spe-
cles are represented bettér qualltatively than quantilatively in the forest, but
their gqualitative and quantitatlve representation is equal in the clearing. Siml-
larly also Eurosibarian specles are representented more In the clearing.

In Kohoutov, In the reservation and 1n hesch stand, the quantltative papre-
sentation of the dominant Centraleuropean specles was higher than the quali-
tutlve one, The relation of gqualitative and guantliative representation was
inverse In westpalaearctlc species. In the norway spruce monoculture only
Westipalearctlo specles ocoured abundantly, Thelr quantltalive representalion
was higher than the qualltative,

The predominance of Westpalaearctic and European species and low repre-
sentatlon of specles with other type of distributional ranges In Mald Ples cor-
tesponds to the areographical structure of carabld and staphylinld communi-
lies In oak to bak-beech vegetalion tier in Cerntral Europe. The non-significant
differences in areographical structure of specles spectra In the reservation
and clearing limiterd only to a slight nivelization of the quantitative and
Jquatitative representation of Transpalagarctic species and a sligthly increased
representation of Eurosiberian specles indleate that the remnants of original
forest fauna survive on the clearing I 1t Is surrounded hy large stands. The
fmmligration of cultural steppe fauna in which the Transpudlasarctic and Euro-
pean specles dominate, seems ta be slow under such clrcumstances (¢l 5 us-
tek, 1883; Lauterbach, 1964; Broen, 1965).

The high representatlon of Centraleuropean specles In the resarvation and
in the economle beech forest ln Kohoutov, the decrease In representaton of
the Westpalaearclic species are a general phenomenon of vertieal zonality of
carablds In Central Eurcpe. The more or less endemic specles of Centralguro-
pean highland [P, burmelstérl, . aurimiténs, €, attenyatus, M. pleeus and
M, elatus) ure Tavoured in this higher and colder locsllty In comparison with
the Westpalaearctle specles Inhabiting the loresis In lower elevations of
Western Palnearcts, The sudden decrease In occurence of specles of all distrl-
butlonal types In the norway spruce monoculture Is due to generdlly poorer
specles spectrum o this monoculture. An other redson of this decrease is the
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frct that the Influenced geoblocenoses are inhabited by specles; the distribu-
rional areas of ‘which overlaps mastly with the distributlonal area of the Blomes
to which a geobiocenosis belongs. In this case, the beecli stand turned lunta
d monoculiure is inhabited by the Westpalaearctic specles.

The striking difference between the areographical structure of carabids and
stsphylinlds In reservation or In economic beech stand and in norway Spruce
monoculiure on onge hand and the negligible ditference ln drevgraphifcal struc-
ture of reservation and clearing on the other hand Indicate the existence of
4 wide ecoton between a resérvation and a clearing and a distinctive horder
between a reservation [natural forést) and & artificial monscolture.
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Fig: 4. Clustering of the' samplas feain /individial troughs from the transsect baiwest
msan-::llim [mumhbirs 1 = HA) and cleating |[numbers 88 = 13] In Mald Pies (I, Tn =
soe fg. 3].
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Changes inalpha diversity of carablds and staphylinlds
dalong the trapssects in Mala Ples and Kohoutow

Irrespective of the different sampling eiffectivily ul bath sampling methods;
ihe carablds and staphylinids reach the largest number of species and indi-
viduails in the nterlor of the reservatiom, In Mald Ples the species and Indl-
vidual numbers decrease towards the margin of the stand. The species and
individpyal numbers ohserved on ihe margin keep the same level till the centre
of the clearing and they start to imcrease slightly in its afforested part
[I=. 8}
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Eig. &, Clustering of the samples from individual traps from the transsect between
the reservalion of the besch stand [numbars 1—3), economic beech stand [numbers
4=10] and norway sprice. mopeculture [numbers 11—14) In. Kohoutov [Ip, Inp see
fig. 31.
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On the margin of the reservation the number of specles and Indlviduals in
higher in the troughs open towards the Interior of the reservation than In the
troughs open towards the cleating [tab. 1, flg. 9). The same characisr show
the changes of alpha diversity (fig. 9). Contrary to the expectation the lowest
values of alpho diversity were observed in the ecoton between the reservation
and ‘the ¢learing. The highest values are found in the interlor of the reserva-
tlon and in the afforested Interlor of the clearing, The low values of alpha
diversity and low numbers of specles and indlviduals are due o the Lack-re-
fexton of sun rays from the stems and crowns in the lrradlated margin of

1.'-;0-,* 4B 5B 6 1 3B 7 10A3A 5A10B11AB 2 9 1213 12B4A1B 4

e L | |
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IR 7 4A4B5A 2 3A3BSB 9 6 1 7 8 10B10ATANBI4 1312A128

Y el

0

Fig. 6. Clustering of tho samples from individual troughs from the transsect bat-
ween the reservation of the beech stand [numbers 1—4A), economic besech siand
{numbers 4B—11A] and norway spruce monocultire [numbers 118—14] in Kolioutov

(11, Ix see fig. 3).
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the stand. The temperature is in such condition even: higher than in a fully
Insolated clearing (Kredmer, Fojt, 1867) and the humidity of soil surface
dropp comsiderably. Sp the unfavourable conditions ave created for the forest
carablds and staphylinlds, whiclh are represented mostly by mesohygrophilous
species living in darkness [Thlele 1977 and other authors). Another reason
for low alpha diversity values in the ecoton Is the low beta diversity between
carabids and staphylinids in the reservation and In clearing. The typical
ecotonal community having large number of species from both neighbouring
cenvses and, consequently, high alpha diversity can not arise in this case.
The values of the alpha diversity In the interior of the reservation in Mala
Ples carresponds approximately to the alpha diversity of carabids and staphy-
linids In natural stand in Moravia during the sixties (Sustek, 1980, 1983). The
decrease in alpha diversity of both model groups in the civinity of a margin
indicates that the clearing in the neighbourhood of a reservation can Influence
the fauna rather deeply even In its interlor.
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Flg. 8. Number of species [SP] and individuals (IND) and alpha-diversity in bits

(H'] in the transsect between reservation and ciearing in Mald Pled (P = traps, K =
troughs, T = number of trap or trough).
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[ s motwmtov. the number ol specles and Individuals Is approximately equal
s e sesprvation and in both parts of economlo beech stands. The numbers
W iadividuals In troughs indicate that the beetles migrate even [rom the eco-
lseemie stands into reservatiom [tab. 3, fig, 91, Simllarly, nio considerahle diffe-
penees in alpha diversity were observed In these two stands. In some places,
e sipha diversity is even slightly higher in the economie stund. In the border
Betwnan beach stand and norway sproce monoculture the nmomber of specles
and Individoals and the value of alpha diversity decrease suddenly undér
eenls obzerved 1o the reservation and in beech stand., The decreasing trend
pentinyes towards the interior of the monoculture, The numbers of Indjvi-
(&anis In troughs [tab. 3—4, Tig. 9) indicate that the beetles migrate, in limiiad

fgmiear. from the beech stand intp mopoculture. Approxtmately equal values

of spovles and numbers of individuals and values of alpha diversity n cars-
pids and staphylinids of the reservation and of economic beech stand Indicate
thatl there ls no conslderahle difference between both stands and that the
peonomle beeeh stand can ofler a rellable protective zone agalnst seversl in-
flpences from the surrounding. The pelghbourhood of a reservation and a nop-
way spruce monoeunlture fs acceptable too, The danger of lnlluencing the
faunuiy In a reservatlon seems to be negligible.

From the practical view the lowsr values of alpha diversity Immediately
altor the clearing during 1977/8 and their increase during the following year,
if eomparad with the equal valués In reservation and mopoculture during both
years, nre ol a great Importance, Thay Indicate that the carabids and staphyl-

SP/IND
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Fig 9. Number of species [SP) snd Individusls (IND) and alpha-diversity [n bits
[H] In the trimssect belweon resevvation and ciearing in Kohoulpy [ = traps,
¥ = ‘78, K 78 = troughs from the year 1678 \mmediatly afler thiniog and from the
year 1879 one year after it, T = number of trap or trough']
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nids upon the clearing reacted by quantitative changes In the streture of their
community, but In course of only one year they were cap&hle to renew tharr
original structure,

The alpha diversity in the Interior ol the clearing in Mald Ples s twice
larger than In the morway spruce monoculture n Kuhoutov. It Is due to the
generally low numbers of Individuals in the clearing, which leads tn rather
balanced representation of all specles [Sustek, 1880). The Iniclal stage of
the succesion towards the faunula of cultural steppe plays only a limited role
in this case due o a limited penetration by cultural steppe species.

Discussion

All above analyses show conformly that there are no Important differences

‘n the communities of Carabldag and Staphylinidas between a protected and
between an exploited beech stand. The communities In the explolted stands

are even richer than In the protected sites. This can be Interpreted as a con-

sequence of the approximation of the protected stand to the climax., The
change In the communitles in the border of a beech stand and & norway
spruce monoculture Is rather sudden. The communlty in the monoculture Is

enriched by the slight migration from beech stand. The occurence of C, hor-

tensis {n all parts of the transsects, its higher abundance In the norway spruce
monoculture in Kohoutov and in the afforested part of the clearing in Mala

Ples, and the absence or a conslderably lower abundance of all other specles

{C. nemoralls |s the only exception] In these two deeply changed blocenoses
Indicates the high tolerance of this specles to such anthropogenous Influences,
The high abundance of C.horténsis is also due to the elimination of competi-
tion of other less tolerant specles. This conclusion is supported by some ob-
servations In other anthropogenously Influenced communities and In urban
ecosystems (Sustek 1983a, h) and corresponds the Thienemann's rule,

The transsect in Mald Ple§ shows that & reservalion neighbouring with
a clearing and having no shrubs on its margine is capable of keeping unin-
{luenced faunula only lo its interior to which a direct sun light can nor reach.
However, If such clearing has direct contact with cultural steppe, this zone
of influence will be larger due to easler immigration of the species ol cul-
tural steppe. On the margin a poor ecotonal community arises, which is de-
rived only from species living there before the neighbouring stand was clearcul.
Their abundance Is reduced conslderably. In the ecotonal zone the migration
af forest species Into clearing Is observable. Besides the penetrating by soms
species characteristic of cultural steppe starts. It is, howevar, slow in this
case due to the Isolatlon of the clearing from cultural steppe by large forests.
Such isolated clearing influences the faunula in the neighbouring forest vnly
on the level of ablotic factors, The extent of the Influence of such isolated
clearing in the carablds and staphylinlds in a forest reservation coincides with
the extent of penetration by direct sun light into the stand. So, if the soll
surface faunula In a forest should stay uninfluenced by clearcuting In 1§
nelghbourhood, the protective zone must be present along Its margine. A di-
stinctive border between faunulas in the bsech stand and in the norway spruce
monoculture indicates that it is not essentially important, If such zone (8§
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formed by & segment of a natural geoblocenosis or of an artificial one. In
some special cases even an exuberant shrub stratum [or shrub balt along the
margin] can fulfill such a role (Sustek 1983c). The minimal width of such
a protective zone Is a functlon of the stand height, slope, configuration of the
earth surface and of time. It can be estimated according the algorithm glven
in the appendix, The calculations may be restricted to the time between spring
aequinox and the begin of December and to the time between 7.00—19.00 h. Out
of that time the evaporation from the soil and its warming are notl intensiver
than during the night [Krec¢mer, Fojt, 1867). The BASIC programm Is
avallahle from auther. When dinterpreting the results of the calculation and
applying them practically, we should consider that the algorithm is based
an the study af little moveable an mals having high sensiivity towards hu-
midity, llght intens!ty and temperature, It is highly probable that in some
other animals the minimum zone will be much wider, Similarly it should be
considered that the calculation is based on the study of the rand-effect between

.a forest and a clearing isolated from continuous surfaces of a cultural steppe

by at least 1.5 km wide forest belt. If the clearing has a dirvect contact with
cultural steppe, the penetration by  Kulturfolgers” would be more intensive
and the influence extent ol the faunula in neighbouring forest wonld be larger.
Its extent, In such case, would be determined more by the movability and
by autecological requirements of individual specles than exclusively by abiotic
factors.

Contrary to thelr artificlal origin, both reservation studied harbour a rela-
tively preserved faunulas of carabids and staphylinids. The species spectra In
reservations and neighbouring stands of natural character are approximately
identical. This fact demonstrates the great importance uf the reservations as
refugla for original fauna, I a part of a landscape must stay temporary under
severe anthropical pressure.

The thining or Incidental yield influence the structure of carablds and stap-
hylinids only during short period. If the clearcuting is excluded, the natural
econumicaly exploited forests ean offer to a reservation a rellable protection
agalnst varlous anthropogenous influences from the surrounding. An artificial
coniferous monoculture Is Inmhabited by structurally rather different faunula
from the faunula of a natural forest, but it does not influence it. So the artifi-
cial coniferous monocultures are acceptablé, too, in the nelghbourhood of
a forest reservation {f the clear cutting Is exceluded. The clear cufting can
not be admitted In the vielnity of a lovest reservation having no sufflciently
wide protective zone.

Appendlx

The astronomical time in which the Sun starts Irradiate directly the interior
af a forest is given hy the formula

= A
L= = 12 [hours], (1)

where A is azimuth of the stand margin and t 8 time (fig. 10). If t 7.00 or
t 19.00 we may apply these for the calculation or we may consider further
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Fig. 10. Depth of the irradiation of a forest in dependence on the configuration of
earth’s surface, hight of the stand and on the orlentation of its margine [All symhols
see Appendix].

calculation to be unnecessary due lo a low evaporation during this tims
Krelmer, Fojt, 1987). The day declination of the Sunn can estimated
approximately by the formula

g = 2344 ., sin D.985624 D, [¥] (2]

where D {s number of days between the spring aequinox and a required datum
and time. The sinus of the Sun height above the horizont is:

sinh =sing .shg+ cosg . cosg.cos (t.15), (3]

were g is geographical latitude. Let Hi elevation of stand margin and let Hz
the elevatlon of an opposite hill, d let a distance between these two places
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and v let the helght of the basls of the crowns ln the trees on the stand
marging, then the tangens of the angle lmiting the Irradiation of tha forest is;

He—Hp +
tgip = Y [%] (4)

then, i the uneveness

ls mot true, the further calculatlom 48 not necessary bocause the stand will
not be Irradiated divectly, If it Is true, the mintmal wudth of a protective zona
1 will be: :

v.oosh.osin [A— 151 4+ 180]

1=
sin (b + 5]

[m], (6]

where s 18 slope (1lg, 10]. , )
Translated by aulhor
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CARABIDAE A STAPHYLINIDAE V DVOCH LESNYGH BEZERVACIACH
A ICH REAKCIE NA CUDSK( CINNOST V OKOLI

ZbySek Sustek

Hploruby v susedstve lesne| rezervdcie hiboko ovplyvfujd faunuluy v o) vndee
Rezervdcla bukového porastu & hospodarsky bukovy les prirodzendho charakters majh
pribliZne rovnaky faunulu bystruSkovitgeh o drabCikovitych. Tdto reaguje na prebiesiu
lvantitativnymi zmenami v jef Struktdre, ale v priebehu jodného roka e schopnd
vrétit sa do povodného stavu. Hranlca medzl prirodzengm bukov§m porastom a smre.
kovou monokultdrou Jo velmi ostrd. Vzdjomng vplyv fsundl obidvoch porastov viak
nie je viznamng. Prato prl predpoklsde, Ze sa vylaél moZnost holoruby, sd pricodzeny
bukovy porast aj umeld smrekovd monokultrs vhodué ako sifast ochranno) zény
vkolo lesns) rezervicie. Takdto, dostslofne 8irokd ochrannd zéna fe nevyhnumd, ak
majd byl porasty v susedstve lesne] rezervdcle vyribané naholo, Uvddza sa sposob
pribli#néhio urdenia Sirky takejto zany.

Doslo 15. 6, 1953

CARABIDAE M STAPHYLINIDAE B JIBYX JECHRX SANOBEIHUEAX
T MX PEAKOWH HA IEATENRHOCTh MEJOBEKA B OKPECTHOCTH

B6umer [Iycrex

Craommste pylisi 1 COCCATTEE AVERUIO AANOBSAMINGE TAVOOKG WHOIOT HA daynyay mmyTom
Ftoro daponeanitka, Sanvneanits Gyronorg MACRARISII 1 xosnftcrammndl Bykomalt asc ECTOCTHEN-
MOTO XAPAKTORA MMEKT NPHEANANTEALNO OAMHAKONYI0 (GRYHYNY MyWeaHn U ROPOTKOMRZNpE ALY
#yxos, STa JRVIYAR PEAINDYET HAa TEPEGMPANHE KOMNMECTHEINMMI NIMCHUNItHNE B 6 CTPYR-
Type, MO 8 Tedsine ORHOIO FOIA OMA HBANTION COOCOGMON BEpPHYTRCH 8 MEPUMIHOE COCTONHIE.
Ppasuta Mesay  covecTeemamM  OYNONMM MAGUKISHHOM 1 eiONOR MOHORYARTYPOR  AnAneTcs
ouerth  ocrpait,  Bamwssioe nmcute  gaysya  pSonx  Hscamaemufl, WOpoues, WEAMAMNTERRCS
Meptosy, npit yoromiaz, KOrin RUSOTHTSR  BOAMORHOCTE  COADUMOR  pyORn, comCraEsioe
Bykonte HACAMUGHME § JICKYCCTISHNAR  BAOMUL  MOMOKYARTYPA  MOFyT Guih  HCOOALIORSE
I RUMOCTRE COCTARHOR UACTH SANTHTHON 00MM OKOAD JecHOTD sanopemsixs, Takoma, pocTaTouwo
WHPOKER SAUGITHAA S0HA  ABZAETCR  MOUSXORMMON, 0Nl HRCARDEHNE ® COCCACTHE RevdOTo
satmeiiiien aomie Gute cnuoomso aepytamss, Hpumogmren coocol npumGHTEALIGY. yoTR=-
WORASHUA WNPITHE Takoll aomHiy
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